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0 T view surgica1 Iesions of the stomach and duodenum from the standpoint 
of etioIogy, symptoms and signs, 
pathoIogy, and operative correction is to 
miss much. AItered physioIogy and bio- 
chemistry are aIso important and the 
surgeon of today has broadened his fieId 
to understand and correct the deficiencies 
resuIting from nutritional disturbances. 
These deficiencies may be associated with 
the vitamins, mineraIs, proteins, carbo- 
hydrates and fats, either individuaIIy or in 
combination. 
CaIoric requirements cannot aIways be 
entirely provided for, but even with com- 
pIete pyloric obstruction, energy for many 
days is obtained since the body oxidizes 
its own tissues. The parentera administra- 
tion of gIucose is a distinct aid in prevent- 
ing ketosis; actuaIIy sufficient gIucose can 
be given to maintain the gIycogen reserves 
of the body at a fair IeveI. However, the 
substances that can be administered in 
quantities by the intravenous channeI- 
water, gIucose and sodium chIoride-are 
inadequate by themselves to maintain 
health for more than two or three weeks. 
Vitamins and proteins’ are aIso needed and 
these requirements are often a considerabIe 
probIem for the seriousIy il1 patient. For 
many of them the period of maInutrition 
has existed for months before the opera- 
tion, and a Iong-standing deficit is present. 
The purpose of this paper is to review 
briefIy the vitamin and protein deficiencies 
as they may affect the surgical patient 
with a Iesion of the stomach or duodenum. 
trace in deficiency disease, in which he 
pointed out that disturbances in digestion 
and absorption, as by vomiting, diarrhea 
or dysentery, are in the north temperate 
regions a more frequent cause of deficien- 
cies than inadequate composition of 
the diet. McCoIIum,2 in 1937, summa- 
rized the recent advances in nutritiona 
research and Youmans, at about the 
same time, stressed the recognition of 
the mild or early forms of deficiency, 
which must be much more common in 
many groups of seriousIy III surgical 
patients than is reaIized. This subject 
merits cIoser attention from the surgeon. 
Vitamin A. A case of night bIindness 
due to a nutritional deficiency associated 
with a gastrocoIic fistuIa was reported by 
WiIbur and Eusterman4 in 1934. The pa- 
tient had had a gastroenterostomy for a 
duodena1 uIcer in Ig 19, and in 19x9 
symptoms of jejuna1 uIceration appeared. 
Two years Iater, in 193 I, diarrhea from a 
gastrocoIic fistuIa began, and periods of 
night bIindness occurred. The four to six 
semi-soft stooIs daiIy contained undigested 
food particIes. FoIlowing operative cIosure 
of the fistulous connection the diarrhea 
and the night bIindness disappeared. 
VITAMIN DEFICIENCIES 
In 1934, Strauss1 presented an exceIIent 
articIe on the r6Ie of the gastrointestina1 
Studies have shown that night blindness, 
or diffIcuIt vision in faint iIIumination, 
depends upon a disturbance in the metab- 
oIism of visua1 purpIe of the retina1 rods 
and that the disturbance is related to a 
vitamin A deficiency. MiIder forms of the 
deficiency, short of actua1 night bIindness, 
are rather common; CorIette, Youmans, 
Frank and CorIette5 recentIy reported that 
50 per cent of a representative group of 
adult cIinic patients in the mid-south 
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showed vision below normal standards by 
the photometer test. 
Vitamin A deficiency may also be mani- 
fested in a keratinization of epitheIia1 ceIIs 
in gIands and their ducts, and in many 
organs. WoIbach6 presents an exceIIent 
discussion of this pathoIogic change among 
others resuIting from vitamin deficiency. 
As a test for this keratinization Blackfan 
and Wolbach’ made smears from con- 
junctiva1 scrapings, which, when stained, 
showed the abnorma1 presence of cornihed 
epithelial ceI1s. Skin changes suggested by 
Frazier and Hu8 as diagnostic, consist of 
keratotic papules of varying size arising 
from piIosebaceous foIlicIes, and commonly 
found over the thighs, arms and shoulders. 
In two of Youman’s patients these Iesions 
cleared up after treatment with cod Iiver 
0iI. 
Fish oils contain Iarge amounts of 
vitamin A and are therefore commonly 
used for treating this deficiency. Carotene, l 
a precursor of vitamin A, can be given as a 
rich source of the vitamin. The oiIs are less 
expensive, however, and have other vita- 
mins present. 
Vitamin B1. The most common cause 
of periphera1 poIyneuritis in this country 
is the dietary deficiency associated with 
chronic alcohoIism. Lettsomg first described 
aIcohoIic polyneuritis in 1787 and for 
decades thereafter the disease was thought 
to be a direct effect of aIcoho1. In 1928, 
ShattucklO suggested that the poor diet 
of the chronic aIcohoIic was the cause of 
the disturbance, and subsequent studies 
have corroborated this opinion. Evidence 
now is even more specific, the disease being 
considered as due to a deficiency of 
vitamin nl. 
In a few cases, surgica1 Iesions of the 
gastrointestina1 tract have been responsible 
for peripheral poIyneuritis. The disorder 
has been secondary to pyIoric stenosis 
associated with peptic ulcer and gastric 
carcinoma and polyps, and also secondary 
to gastroenterostomy and to persistent 
vomiting foIlowing bihary tract operations. 
That the faiIure of the gastrointestinal 
tract to retain food can resuIt in this 
deficiency is further shown by the occur- 
rence of periphera1 poIyneuritis in case of 
“ pernicious vomiting” of pregnancy. L 
MiId or subcIinica1 forms of vitamin ~~ 
deficiency are undoubtedly widespread, but 
are very diffrcuIt to diagnose. Many peopIe 
so affIicted drag about with anorexia, 
vague pains, weakness, indigestion and 
hypotonicity of the bowe1. A caIcuIation 
of the vitamin ~~ inadequacy of the diet 
by CowgiII’s formula” promises to be very 
heIpfuI.12 TriaI by treatment is also worth- 
whiIe when deficiency is suspected. 
In the treatment of miId forms of 
vitamin ~~ deficiency or of actuaI multipIe 
poIyneuritis, yeast or yeast concentrates 
are commonIy used.2 A pure crystaIIine 
form of vitamin ~~ is now avaiIabIe and 
can be given parenterally. Vorhaus, WiI- 
Iiams and Waterman13 reported exceIIent 
resuIts with this substance in over I oo cases 
of deficiency. Weiss and WiIkins14 more 
recentIy used the crystaIline preparation, 
among other substances, in the treatment 
of cardiovascuIar disturbances associated 
with vitamin By deficiency and obtained 
remarkable improvements. 
Vitamin B2. PeIIagra, as commonIy 
seen in its endemic form, is due to a 
deficiency of vitamin ~2. The sporadic cases 
in the northern part of the country are 
aImost aIways associated with organic 
diseases of the gastrointestina1 tract or 
with chronic aIcoho1ism.l Eusterman and 
Balfourl” found peIIagra to be the most 
common vitamin deficiency encountered in 
disorders of the stomach and duodenum. 
ActuaI primary Iesions reported as causes 
of peIIagral are: pyIoric obstruction from 
gastric carcinoma or peptic ulcer; unneces- 
sary gastroenterostomy; gastric syphiIis; 
esophageal stricture; jejunostomy feed- 
ings; uIcerative coIitis; amebic dysentery; 
jejunai stenosis; ileac stenosis; and rectal 
stricture. As mentioned previously, besides 
the importance of inadequate intake of 
food, other factors, such as faiIure to 
retain the food through obstruction or 
diarrhea, and faiIure properIy to assimilate 
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the food, also play a significant part in 
producing the deficiency. 
In the recognition of peIlagra associated 
with gastrointestina1 disease, the cutane- 
ous changes on the exposed parts of the 
body, the hands, wrists, and face are most 
important. IS The common Iesions may vary 
from a hyperkeratosis and blotchy pig- 
mentation to extensive buIIous lesions. 
With chronicity the skin becomes hard- 
ened, rough, scaIy and permanently pig- 
mented. The distribution on the wrists 
and forearms has repeatedIy earned the 
phrase “gauntlet” or “glove” dermatitis. 
UsuaIIy the lesions associated with gastro- 
intestinal disorders are less severe than 
those observed in pellagrous regions, and 
hyperkeratoses with a dryness and scaIiness 
of the skin suggests a mild deficiency. 
The tongue, which in severe disturbances 
is red, swollen, dry and ulcerated, in miId 
cases is merely reddened and smooth 
along the sides and tip. FieId’e has found 
the skin and tongue signs of mild deficiency 
to be quite common among hospita1 
patients in Ann Arbor. The constant 
presence of diarrhea in the severe cases is 
often absent or replaced by constipation 
in the miIder forms. CommonIy associated 
with dermatitis and diarrhea in severe 
peIIagra, is dementia. This usuaIIy is in the 
form of a delirium simiIar to that seen in 
other infectious or toxic states. 
The treatment of secondary peIIagra is 
inseparably connected with the treatment 
of the primary gastrointestinal disease. 
Pre-operative dietary measures should be 
carried out if at a11 possible. In many 
cases the operation, as, for example, the 
relief of pyloric obstruction, has to come 
first. Later, the addition of proper foods 
should be started as soon as possible; yeast, 
eggs, milk, the juices of citrous fruits, cod 
Iiver oiI, lean meat and green vegetabIes 
are particuIarIy essential. Yeast or yeast 
concentrates require special emphasis be- 
cause they apparentIy contain a11 of the 
“ B-factors” and can be given when 
patients are taking only fluids. Liver 
extracts have been-shown to be of vaIue 
in peIIagra, but it is rather unfortunate 
that present day parenteral preparations 
for pernicious anemia have been so purified 
that possible vitamin ~2 e1ement.s have 
been largely eliminated. Within recent 
months nicotinic acid has been employed 
and has shown promising resuIts in the 
treatment of peIIagrins. l7 
Vitamin C. Interest in vitamin c is now 
IargeIy concerned with the recognition of 
early signs of the deficiency, since typical 
scurvy is quite rare. The pure vitamin 
substance, known as ascorbic or cevitamic 
acid, has been synthesized by severa 
procedures and is reIativeIy inexpensive. 
Many observers believe that mild or 
latent scurvy is quite common. Yavorsky 
and King’* .estimate that at post mortem 
20 per cent of the subjects show mild 
deficiency. Youmans, CorIette, Akeroyd 
and FrankI found latent scurvy in twelve 
of fifteen adults whose diets were suspected 
of being inadequate in vitamin c. For the 
better detection of mild deficiency, methods 
have been deveIoped for the determination 
of (I) the urinary excretion,a (2) the body 
store,% and (3) the bIood plasma or serum 
concentration of cevitamic acid.21,22 A 
further promising test23 consists in the 
production of venous stasis in an arm for 
fifteen minutes with a bIood pressure cuff 
at 50 mm. of mercury and then the count- 
ing of the number of petechial hemorrhages 
in a skin area of 6o mm. in diameter in the 
antecubital fossa. A positive test consists 
in the presence of more than eight pete- 
chiae; five or fewer constitute a negative 
reaction. 
With the probIem of hemorrhage in 
surgical patients it is odd that little men- 
tion is made of vitamin c. The tests 
developed and the availability of cevitamic 
acid should Iead to studies in this regard. 
Vitamin D. The association of vitamin 
D with rickets is we11 known. Further 
studies connected it with the development 
of the teeth and with osteoporosis, osteo- 
malacia, tetany and some forms of patho- 
Iogic fractures. Definite deficiencies in 
vitamin D have been secondary to gastro- 
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intestinal diseases’s3 in which the absorp- 
tion -of food has been interfered with, 
such as in celiac disease, sprue, externa1 
biliary fistula and chronic jaundice. ExceI- 
Ient reports by Ivy, Shapiro and MeInick,24 
McNeaIy, Shapiro and MeInick,25 and 
Boys26 are avaiIabIe to show the value of 
viosterol in lessening the hemorrhagic 
tendency in patients with jaundice. 
Anemia. Anemia is not known to be 
due to a vitamin deficiency, but is fre- 
quentIy associated with nutritiona dis- 
turbances. The blood picture secondary to 
diseases of the gastrointestina1 tractz’varies 
considerabIy in type and extent. In the 
absence of gross bIeeding, patients with 
gastric or duodenal uIcers usuaIIy show 
IittIe change from the normaI. On the other 
hand, patients with gastric carcinoma 
generaIIy show a secondary anemia as a 
resuIt of a continua1 oozing of bIood from 
the carcinomatous surface. The degree of 
anemia found in such cases has been 
reported as roughIy proportional to the 
extent of the Iesion.28 
AchIorhydria is a common finding in 
both gastric carcinoma and pernicious 
anemia. AIthough not with the frequency 
one might expect, these two diseases have 
been coexistent. Conner and BirkeIand2Q 
reviewed twenty such cases, and in most 
instances found the onset of the gastric 
carcinoma and the pernicious anemia to 
be approximateIy simuItaneous. 
Pernicious anemia has foIIowed partia1 
gastrectomy for carcinoma, uIcer and 
syphiIis of the stomach, and aIso gastro- 
enterostomy for peptic uIcer. GoIdhamer3O 
summarized the findings in twenty-three 
such cases and pointed out that a number 
of years generaily passed before the perni- 
cious anemia became apparent. 
The treatment to be carried out for the 
anemias depends IargeIy upon the type. 
The secondary anemias of hemorrhage 
respond we11 to Iarge doses of iron; iron 
and ammonium citrate, reduced iron and 
ferrous suIphate are quite satisfactory. For 
pernicious and other forms of hyperchro- 
matic anemia, Iiver therapy is indicated. 
PROTEIN DEFICIENCY 
Among surgica1 patients with maInutri- 
tion from serious disturbances of gastro- 
intestina1 function, the effects of protein 
deficiency are more frequently seen than 
are those of vitamin deficiencies. ProIonged 
Iow protein ingestions resuIt in Iow 
pIasma proteins, and “nutritional edema” 
as rather common sequeIae. Jones and 
Eaton,31 in 1933, presented a series of 
thirty-four patients who showed edema 
foIIowing operations, mainIy operations on 
the gastrointestina1 tract. The majority 
of the patients were undernourished prior 
to operation because of maIignancy, pyIoric 
obstruction and simiIar conditions. Most 
of them had serum proteins 6eIow the 
critica IeveI of Moore and Van SIykes2 at 
which edema tends to deveIop (a tota 
serum protein of 5.5 + 0.3 Gm. per IOO c.c.; 
serum aIbumin 2.5 + 0.2 Gm. per IOO c.c.). 
Besides the Iow serum protein, Jones 
and Eaton31 considered profuse surgical 
drainage, the genera1 effects of sepsis, 
Ioss of serum protein by massive hemor- 
rhage, a retention of base due to temporary 
disturbance of renal function, and the 
administration of excessive amounts of 
water and saIt as additiona factors in the 
production of edema. The latter is of 
particuIar importance, since seriousIy ill 
patients presenting maInutrition or sepsis 
were shown by CoIIer, Dick and Maddock 
routineIy to deveIop water retention if 
water requirements were supplied intra- 
venously in the form of saIine soIutions 
and sodium chIoride was not needed. This 
occurred, as suggested aIso by Jones and 
Eaton, even when the serum protein IeveI 
was approximateIy normal. WhiIe a11 the 
factors mentioned set the stage for the 
deveIopment of edema in surgica1 patients, 
in the experience of CoIIer, Dick and 
Maddock the administration of unneces- 
sary amounts of saIine soIution to patients 
with maInutrition or sepsis was almost 
invariabIy the common agent precipitating 
the edema. From an experimenta study 
on dogs invoIving low serum proteins 
16 A m&can Journal of Surgery Maddock-Nutritiona Disturbances APRIL, 1938 
Weech, SneIIing and Goettsch34 agree with 
other investigators that saIt is essentia1 for 
edema. In a recent pubIication Curphey 
and 0rr35 stress the reIationship of Iow 
serum protein and excess sodium chIoride 
to edema. The first thought of the surgeon 
on finding edema in a sick surgica1 patient 
who has been receiving Auids parenteraIIy 
shouId therefore be: “What are the serum 
protein vaIues and how much sodium 
chIoride has been given?” 
Studies have shown that the sodium 
radica1 rather than the chIorine ion is the 
important factor in water retention,36 and 
sodium is therefore to be avoided. Never- 
theless, water has to be given parenteraIIy 
to many surgica1 patients to provide for 
urine output and vaporization from the 
skin and lungs. If administered intra- 
venousIy as 5 per cent dextrose in distiIIed 
water, it rarely produces edema.33 It is 
unnecessary and even harmfu1 to the sick 
patient to administer more than a few 
grams of sodium chIoride daiIy when the 
plasma chIorides and the carbon dioxide 
combining power are norma and no 
abnorma1 Ioss of sodium chIoride is oc- 
curring. The onIy reason that retention of 
water is not more evident when saIine solu- 
tions are used routineIy without thought 
as to whether or not sodium chloride is 
needed is that the administration is gen- 
eraIIy for a day or two onIy. With saline 
administrations for severa days edema 
wouId certainIy appear. 
In the majority of cases the damage 
done by edema A uid is not cIearIy apparent, 
but in others the harmfu1 effects are quite 
striking. Five of the patients reported by 
Jones and Eaton deveIoped edema of the 
lungs and in severai others impairment 
of function of a gastroenterostomy was 
thought to be due to edema of the gastro- 
intestina1 waI1. Ravdin and his associ- 
ates37*38 have shown this Iatter possibiIity 
to be a fact. In an exceIIent piece of experi- 
menta1 work on dogs, the gastric emptying 
time was found to increase as the serum 
proteins were decreased. This occurred 
whether the stomach was intact or had a 
gastroenterostomy. At post-mortem the 
gastric stoma of the Iatter dogs showed 
a marked reduction in size because of 
edema. 
The significance of these important find- 
ings shouId be apparent to a11 surgeons. As 
KirkIin3g and Barden, Ravdin and Fra- 
zier40 have pointed out, roentgenoIogic 
findings showing gastric retention after 
operations shouId be cautiousIy interpreted 
as evidence of mechanica obstruction at 
the site of the anastomosis. Experience 
has shown that in time the diflicuIties in 
some cases straighten out. Ravdin’s3’ 
observations Iead him to beIieve that the 
frequentIy fata operation for the reIief of 
the aIIeged obstruction can be generaIIy 
avoided if the patient is aided by repeated 
bIood transfusions and proper feedings 
through a jejunostomy. Curphey and Orr 
also advocate repeated bIood transfusions 
when edema appears in cases of proIonged 
and serious iIIness. 
As a prophyIactic measure in his patients 
with Iong-standing, severe maInutrition 
Ravdin advises several transfusions prior 
to the operation and aIso the passage of a 
Jutte tube down through the gastro- 
enterostomy stoma to the dista1 jejunum 
at the time of the operation. Proper 
nourishment can then be given earIy in the 
post-operative period. Eggs and miIk are a 
good source of readiIy avaiIabIe protein. 
Yeast concentrate and cod Iiver oil can 
aIso be given through the tube. As soIid 
foods are toIerated, the Iean meats, salmon, 
Iiver, eggs, miIk and cream, the juices of 
citrous fruits, spinach, Iettuce, asparagus, 
fresh peas, cabbage and tomatoes shouId be 
fed. When the patient can ingest these 
substances, concern about vitamin and 
protein deficiencies is we11 past. 
In the care of the seriously III patient, 
whose reIief from disease gives the greatest 
satisfaction to the physician, the best 
resuIts are obtained from treatment based 
on a broad knowIedge of every aIteration 
from the normaI. 
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